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DETAILED ACTION 

Applicants response of July 12, 2006, to the non-final action dated January 12, 2006 has 
been entered. No claims were cancelled and no new claims added. Claims 1, 5, 7-1 1, and 16-20 
have been amended. Claims 13 and 21-23 remain withdrawn from consideration, without 
traverse. This application contains claims drawn to an invention nonelected without traverse in 
the paper filed on October 21, 2005. A complete reply to the final rejection must include 
cancellation of nonelected claims or other appropriate action (37 CFR 1.144) See MPEP 
§821.01. 

Claims 1-23 are pending in the application. Claims 1-12, and 14-20 are under current 
examination. 

Response to Claim Objections 
Claims 1 and 1 1 were previously objected to in the previous office action dated January 
12, 2006 for containing a preamble inconsistent with the body of the claim. In view of 
Applicants amendment of the claims, the previous objections are withdrawn. 

Response to Claim Rejections - 35 USC § 112-IndeJinite 

Claims 1 and 20 were rejected under 35 USC § 1 12 second paragraph, in the previous 
office action dated January 12, 2006 as being indefinite. In view of Applicants amendment of the 
claims, the previous rejections are withdrawn. 

Claim 16 stands rejected under 35 USC § 1 12 second paragraph, as being indefinite. The 
rejection set forth on p. 3 of the previous office action dated January 12, 2006 is maintained for 
claim 16, because the claim is still unclear. The claim recites the method of claim 1, wherein said 
specific isoform is transcribed under the control of an endogenous promoter using a knock-in 
construct. It is not clear whether said endogenous promoter is present in the knock-in construct 
(i.e. being the same promoter in an expression vector as recited in claim 1), or whether said 
specific isoform is introduced in the proximity of an endogenous promoter that is present in the 
genome of the cell. 
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Response to Claim Rejections - 35 USC § 112, Written Description 

Claims 1-12 and 14-20 stand rejected under 35 U.S.C. §112, first paragraph, as failing to 
comply with the written description requirement. The rejection set forth on pp. 3-6 of the 
previous office action dated January 12, 2006 is maintained for claims 1-12 and 14-20, for 
reasons of record. 

Applicants traverse the rejection, stating that the initial burden of establishing why a 
person skilled in the art would not recognize written description support for the claims, has not 
been met. Applicants maintain that the present Application provides adequate written description 
support for the elements and steps of the present method claims, and that the present claims only 
require a limited degree of knowledge on the part of the average practitioner, and not knowledge 
of every possible isoform of every gene product. Applicants note that the claims of the present 
invention are method claims, and as such, written description support must be provided with 
regards to the steps and elements of the claimed methods. Further stating that the examiner is in 
error in requesting proof of the adequacy of written description support for an entire genus of 
genes or gene families, as these are not composition of matter claims. Applicants additionally 
cite Example 18 from USPTO's Written Description Guidelines concluding that a particular gene 
product is not essential to the present method claims, and that support for the steps and elements 
is provided for in at least p. 10, line 27 of the present specification. Applicants arguments have 
been Mly considered, but not found persuasive. 

As was outlined in the office action of January 12, 2006, the instant claims broadly 
encompass a method of expressing a specific isoform of any gene product, in any cell (claim 20), 
or any mammalian cell (claim 1), absent other isoforms of said gene product, comprising 
introducing into said cell a ds RNA having at least 95% sequence identity to a common nucleic 
acid sequence shared by two or more isoforms of said gene product. As such, the claims require 
knowledge of numerous desired isoforms of a gene product, whether endogenous to said cell or 
isoforms that may be exogenous in origin. Knowledge of numerous isoforms would also be 
required to determine the nature of the sequences that would constitute a common and shared 
nucleic acid. The specification defines isoform "to encompass gene products that are produced 
as a result of differential gene splicing as well as from the use of alternative transcription start 
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sites. In addition, ...the term isoforms include any closely related sequences and therefore may 
include a mutated gene in a cell" (p. 10, lines 30-31, bridging p. 1 1, lines 1-4). The specification 
discloses only the She gene family as exemplary for isoforms of a signaling adaptor/scaffold 
gene product (Example 1, p. 17) with She A, as exemplary for the desired isoform (line 6, p. 18) 
and specifically describe the use of 21-mer oligonucleotide pairs as siRNAs of She ( lines 28-29, 
p. 1 8). However, the specification provides no description of the substantial number of genes that 
can express more than one isoform, or have closely related sequences thereto, in any cell, as 
claimed. The specification is further devoid of any description for a desired isoform replacing a 
mutant isoform or a tumor suppressive mutant isoform in a cell. 

In response to Applicants argument that the present claims only require a limited degree 
of knowledge on the part of the average practitioner, and not knowledge of every possible 
isoform of every gene product, it should be noted that the method of the instant invention 
requires and is dependent on RNA interference by double stranded ribonucleic acid, that must be 
designed in a sequence specific manner, to form a specific secondary structure, and empirically 
tested to determine whether any particular double stranded sequence having 95% sequence 
identity to a sequence commonly shared by the different isoforms would result in proper 
suppression of expression of all said isoforms. The instant claims are directed to expressing a 
specific isoform of any gene product, whereas the limited information provided by the 
specification is for the She family and the design of an siRNA, only applicable to the She genes. 

In response to Applicants argument that the instant claims are method claims, it is noted 
that claim 20 is directed to a kit, and not a method. Further, method claims encompassing a 
claimed genus of nucleic acid isoforms, still require an adequate written description of said 
genus. With regards to Example 18 of the Written Description Guidelines, involving gene 
expression in Neurospora crassa, it was concluded that "there is no substantial variation within 
the genus". Such is not the case where the expression of numerous isoforms of a multitude of 
genes may need to be suppressed by at least one siRNA molecule. The variation within the 
instantly claimed genus may be correctly characterized as substantial. 

Applicants further argue that the practitioner of the present method only requires 
knowledge related to her gene product of interest, and not every possible isoform of every gene 
product that is capable of expression via multiple isoforms, because knowledge of other genes 
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would be superfluous. Applicants further argue that where characterized, such isoforms would be 
found using various literature and bioinformatics search tools, or determined by practicing 
potentially time-consuming, but routine molecular biology and biotechnology techniques. 
Applicants arguments have been fully considered, but not found persuasive. In response, it is 
noted that while a particular practitioner would require knowledge related to her gene product of 
interest, such knowledge is in fact absent from the instant specification, unless said practitioner 
wished to specifically express an isoform of the She gene. The lack of such guidance has been 
outlined above and in the previous office action. Further, Applicants arguments regarding 
additional experimentation are pertinent to issues of enablement, and not written description. 

Therefore, the rejection of claims 1-12 and 14-20, is maintained for reasons of record and 
the foregoing discussion. 



Reply to Claim Rejections - 35 USC § Ill-Scope of Enablement 

Claims 1-12 and 14-20 stand rejected under 35 U.S.C.§1 12, first paragraph, because the 
specification does not reasonably provide an enablement for the full scope of the invention. The 
rejection set forth on pp. 6-12 of the previous office action dated January 12, 2006 is maintained 
for claims 1-12 and 14-20, for reasons of record. 



Application/Control Number: 10/502,235 Page 6 

Art Unit: 1633 

Applicants traverse the rejection, stating that the examiner is in error in his assertion that 
the method claims of the present invention require knowledge of every possible isoform of every 
gene product that is capable of expression via multiple isoforms, citing the arguments set forth 
for the written description rejections. Specifically arguing that Applicants only need to 
demonstrate evidence of enablement for the steps and elements of the present method claims, 
and not the complete set of every possible isoform of every gene product that is capable of 
expression via multiple isoforms. Applicants additionally respond to the unpredictability of 
RNAi in the prior art of Caplen et al. (Gene 2000), cited in the previous office action, by 
providing four references wherein the RNA interference resulted in the inhibition of gene 
expression. Applicants arguments have been fully considered, but not found persuasive. 

The response to Applicants arguments regarding the requirement to characterize the 
isoforms to a gene product of interest, and to further test various siRNA sequences for their 
ability to specifically inhibit all isoforms of the gene, has been addressed supra. 

As was outlined in the office action of January 12, 2006, the instant claims broadly 
encompass methods of expressing a desired isoform of a gene product both in vitro and in vivo, 
by procedures that involve delivery of nucleic acids to cells other than direct contact (aerosol 
delivery for instance) and for applications that may include gene therapy (claim 14 for example). 
The specification teaches that the mammalian cell can be any cell of interest (line 17, p. 11); and 
that the desired isoform may be transcribed as a transgene in vivo, either as si/dsRNA or in the 
form of a hairpin structure. The specification additionally envisions the use of the isoform for 
correction of aberrant isoforms, in a method for treating disease in a subject by various 
pharmaceutical compositions (pp. 15-17). 

Claims 1, 14 and 20 of the instant application are drawn to a method of expressing a 
desired isoform of a broad genus of all genes encoding isoforms or whose products are modified 
to constitute isoforms, comprising various methods of nucleic acid delivery and under numerous 
conditions, including in vivo, for applications that may include gene therapy, not apparent from 
the disclosure of the invention. The instant specification provides for the inhibition of the 
expression of She gene family isoform products in HeLa tissue culture cells, in vitro (Example 1, 
p. 17) as exemplary for a gene family expressing desired and imdesired isoforms of a gene. 
Because exposing a cell to a nucleic acid would entail numerous methods of nucleic acid 
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delivery, including viral, particle mediated or by aerosol administration, and further, to any 
mammalian cell type in vitro or in vivo, it would require imdue experimentation by the skilled 
Artisan to carry out tests on all mammalian cell types, including living cells, and to further test 
the various modes of gene delivery, as claimed in claims 1, 14 and 20. The unpredictability of 
attenuating expression of a target gene in all types of cells, including mammalian cells, by RNA 
interference (RNAi) is evident in prior and post-filing art. Applicant has not addressed the 
foregoing issues raised in the previous office action. 

Applicants have addressed the reference of Caplen et al. (Gene, 252:95-105, 2000), by 
providing four references wherein the RNA interference resulted in the inhibition of gene 
expression. The references provided by Applicant do not serve to refute the unpredictability 
inherent in the art of RNA interference. The instantly claimed method requires the complete 
suppression of expression of all isoforms, variants, mutants and closely related sequences of a 
gene product. As was outlined in the previous office action, the post filing art of Caplen (Expert 
Opin. Biol. Ther. v. 3(4):575-586, 2003) states: "Many of the problems associated with 
developing RNAi as an effective therapeutic are the same as encountered with previous gene 
therapy approaches. The key issues of delivering nucleic acids to the required tissue and cell 
type, while ensuring an appropriate level of efficacy with minimum toxicity induced by the 
vector system. . .". (page 581) Those of skill in the art of RNA interference are optimistic about 
the potential of RNA interference as a therapeutic tool, but even with the advances made 
subsequent to the filing of the instant application, the field recognizes that therapeutic methods 
are not yet effective. Thus, the post-filing art clearly suggests that administering dsRNA, either 
in vitro or in vivo, to attenuate expression of target genes is not a reproducible or predictable art. 

Moreover, to practice the claimed invention in vivo a number of variables would have to 
be optimized, including 1). the mode of delivery of the oligonucleotide to an organism that 
would allow it to reach the targeted cell, 2). the amount of oligonucleotide that would need to be 
delivered in order to allow inhibition of the expression of a target gene once it reached the proper 
cell and 3). ensuring the oligonucleotide remains viable in a cell for a period of time that allows 
inhibition of the gene to an extent that there is a measurable and significant therapeutic effect. 
Each one of these variables would have to be empirically determined for each dsRNA or hairpin 
nucleic acid. 
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It is further noted that, the specification in the instant application does not teach how an 
expression vector encoding a desired isoform of a gene can be used effectively in administering 
transgene either via numerous possible routes of delivery or to a multitude of mammalian cells in 
vivo or ex vivo. The specification also does not provide any guidance as to how studies in HeLa 
tissue culture cells can be extrapolated to other cell types or human situations. Applicant's 
specification provides no examples of gene delivery other than plasmid mediated by transfection 
and no examples of RNA interference other than transfection in tissue culture. In addition, prior 
art at the time of filing of this application as described supra, does not provide any convincing 
guidance in this regard either. The cited art clearly indicates an unpredictable status for the 
practice of gene therapy pertaining to the regulation of gene expression. 

Therefore, the rejection of claims 1-12 and 14-20, is maintained for reasons of record and 
the foregoing discussion. 

Response to Claim Rejections - 35 USC §102 

Claims 1-12 and 14-20 stand rejected under 35 USC § 102(e), as anticipated by Tuschl et 
al. (U. S. Patent Application No.: 2004/0259247, filed Nov. 29, 2001). The rejection set forth on 
pp. 12-16 of the previous office action dated January 12, 2006 is maintained for claims 1-12 and 
14-20, for reasons of record. 

Applicants disagree with the rejection, stating that not every element of claims 1-12 and 
14-20 is met by the Tuschl et al. reference. Specifically, arguing that the RNAi methods 
disclosed in the Tuschl et al. reference are used for knocking out a target gene of interest, and in 
some cases, providing a replacement copy; and that the "knockout and rescue" methodology are 
akin to "gene targeting" methods seen in the transgenic animal field. Whereas the present 
invention provides methods of isolating isoforms of interest of gene products of interest. Further 
stating: "The present methods allow for the study of proteins of related sequence but with 
biochemically and/or biologically distinct features, something not possible employing the Tuschl 
methodology. The present methods are unique and do not have an analogy in the transgenic 
animal field." Applicants arguments have been fiiUy considered, but not found persuasive. 

In response, it is noted that the invention of Tuschl et al. utilizes double stranded RNA 
(siRNA) for RNA interference for sequence-specific post transcriptional gene silencing 
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(Abstract), and is distinct from gene targeting in the transgenic field, involving the targeted 
aheration of genomic DNA. While Tuschl et al. use the term knockout to describe the 
suppression of RNA expression. Applicants are incorrect in applying the gene targeting analogy. 
Applicants are further incorrect in stating that the present invention "provides methods of 
isolating isoforms of interest of gene products of interest". The instant claims do not recite the 
isolation of any isoforms of a gene product. Moreover, the Tuschl et al. teach that their method 
may be used in analytic procedures, e.g. in the functional and /or phenotypical analysis of gene 
expression profiles and/or proteomes (paragraph [0036, column 2, p. 3). "Using RNAi based 
knockout technologies, the expression of an endogenous target gene may be inhibited in a target 
cell" (paragraph [0037], column 2, p. 3), further, "capable of inhibiting the expression of at least 
one endogenous target gene. "The endogenous gene may be complemented by an exogenous 
target nucleic acid coding for the target protein or a variant or mutated form of the target protein, 
e.g. a gene or a cDNA" (paragraph [0038], column 2, p. 3). 

Applicants should be note that exogenous and endogenous target genes described by 
Tuschl et al. are equivalent to specific and other isoforms of a gene product respectively, as the 
exogenous target nucleic acid is encoding the endogenous target protein, and hence is capable of 
complementation. As stated by Tuschl et al. the complementation may be achieved by an 
exogenous target nucleic acid coding for the endogenous gene; i.e. the endogenous and 
exogenous target nucleic acids have identical sequences. 

Applicants further argue that the Tuschl reference describes using RNAi to inhibit the 
expression of endogenous target genes, thereby knocking them out (i.e., suppressing their 
function); on the other hand, the present invention contemplates inhibiting isoforms of a gene of 
interest, while protecting isoforms of interest of the gene of interest. Critically, the latter allows 
for the investigation of the function of individual gene isoforms, while the former does not. 

Such is not found persuasive. Step (a) of claim 1 involves the siRNA mediated knockout 
or suppression of isoform expression, followed by step (b), introduction of an expression vector 
encoding a specific isoform. Tuschl et al. teach RNAi or siRNA mediated knockout or 
suppression of an endogenous target gene in a cell, that may then be complemented by an 
exogenous target nucleic acid coding for the target protein or variant form of the target protein 
(i.e. step (b) of instant claims 1, introducing an expression vector encoding a specific isoform). It 
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is therefore unclear why the method of Tuschl et al. would not allow the investigation of the 
function of individual gene isoforms, given that the instant specification defines an isoform of a 
gene as any closely related sequences of said gene. 

Therefore, the rejection of claims 1-12 and 14-20, is maintained for reasons of record and 
the foregoing discussion. 

Conclusion 
Claims 1-12 and 14-20, are not allowable. 

THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of 
the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR§1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications regarding the 
formalities should be directed to Patent Analyst William Phillips, whose telephone number is 
(571) 272-0548. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Fereydoun G. Sajjadi whose telephone number is (703) 272- 
3311. The examiner can normally be reached Monday through Friday, between 7:00-4:00 pm 
EST. 

If attempts to reach the examiner by telephone are unsuccessftil, the examiner's 
supervisor, Dave T. Nguyen can be reached on (571) 272-0731. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. The faxing of 
such papers must conform with the notice published in the Official Gazette, 1096 OG 30 
(November 15, 1989). 



Application/Control Number: 10/502,235 
Art Unit: 1633 



Page 11 



Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 



may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

For all other customer support, please call the USPTO Call Center (UCC) at (800) 786- 

9199. 

Fereydoun G. Sajjadi, Ph.D. 
Examiner, USPTO, AU 1633 
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